However, as in a good detective story, attention to detail has its rewards. In carrying out our studies of cloud seeding over many years, we have certainly learned the wisdom of Richard Feynman's philosophy, as summarized by Gleick (1992): "He believed in the primacy of doubt; not as a blemish upon our ability to know but as the essence of knowing."
Overview
Rosenfeld (1997) (hereafter R) agrees with us (Rangno and Hobbs 1995-hereafter RH95) that earlier reports by A. Gagin and his associates1 that the clouds of Israel contain few natural ice particles at cloud top temperatures above -21 C, do not contain droplets^23 um diameter in the riming-splintering temperature zone (-2.5 to -8" C), and never form rain by the collision-coalescence process are all incorrect. As anticipated by Rangno and Hobbs (1988) , it has now been observed that concentrations of ice particles of 20-300 per liter occur in clouds in Israel at cloud top temperatures^-14 C (Levin 1994; Levin et al. 1996) , even though it was reported for many years that these clouds were virtually free of ice until cloud top temperatures fell to -14 C or less, and averaged only 3 per liter at -20C (e.g., GN74, GN76, GN81, G75, G80, G81.
G86, GG87). Also, precipitation does form in Israel from both the ice process and the collision-coalescence mechanism (e.g., Rangno 1988) .
Even though R now agrees with us on Aese basic new facts about Israeli clouds, our views diverge sharply on two main points: (1) whether it has been demonstrated that the artificial seeding of clouds increased rainfall in Israel during two randomized statistical experiments, and (2) whether naturally high ice particle concentrations reduce seeding potential.
Rosenfeld believes that cloud seeding in both Israeli experiments caused widespread increases or decreases in rainfall, depending on the absence or presence of dust/haze. For example, R contends that seeding had effects on precipitation in the various target areas of the Israeli experiments, in the buffer zone (which was designed not to be seeded), and in Jordan and Lebanon. We, on the other hand, concluded that the HUJ investigators misinterpreted natural patterns of rainfall in both of the Israeli experiments as being due to Gagin and Neumann 1973 , 1974 , 1976 GN73, GN74, GN76, GN81; Gagin 1975 Gagin , 1980 Gagin , 1981 Gagin , 1986 and Gagin and Gabriel 1987-hereafter GG87. We will refer to these workers collectively as the "Hebrew University of Jerusalem (HUJ) Although Rosenfeld and Farbstein (1992-hereafter RF92) , Rosenfeld and Nirel (1996) and R agree with RH95 that warm rain and high ice particle concentrations are common in clouds in Israel with tops warmer than -21 C, R believes that such findings do not compromise, nor cast any doubt, on the contention that rainfall in Israel can be increased by cloud seeding. This is because R believes that the presence of warm rain and/or ice multiplication does not affect the static seeding potential of polar maritime clouds over Israel, except when those clouds are also affected by dust/haze from deserts to the southwest of Israel. Rosenfeld and Farbstein (1992) and Rosenfeld and Nirel (1996) believe that excessive ice formation caused by dust/haze makes the clouds of Israel unsuitable for seeding on about half the days with rain in northern Israel (north of Tel Aviv), and for the majority of the days with rain from approximately Tel Aviv southward (i.e., most of Israel). Rosenfeld and Farbstein concluded that seeding on dust/haze days may have decreased rainfall by about 10-25%. We believe Ae latter analysis is flawed, and that seeding had little effect on rainfall under any conditions (see Section 4).
Rosenfeld believes that Ae potential for increasing rainfall by cloud seeding is not compromised even when Ae targeted clouds naturally produce high concentrations of ice particles soon after cloud tops cool to below -10 C. We, on the other hand, as well as many oAers (e.g., Braham 1964 Braham , 1979 Dennis 1980 Dennis , 1989 Sax et al. 1975; G75; Cotton 1986; Silverman 1986) (Levin 1994; Levin et al. 1996) ; Aat Ae onset of precipitation from clouds in Israel occurs at cloud top temperatures >-10 C (e.g., Rangno 1988; Rosenfeld and Gagin 1989) ; and, that the collision-coalescence process for rain formation is active in Israel (Rangno 1988 Mossop 1970 Mossop , 1985 Ono 1972; Hobbs et al. 1980; Hobbs and Rangno 1985, 1990; Rangno and Hobbs 1991, 1994 Levin's (1994) and Levin et al.'s (1996) Rangno (1988) .
In his Section 2e, R asserts that the profound difference between Gagin's cloud measurements and those of Rangno (1988) and Levin (1994) and (Levin et al. (1996) can be attributed to the fact that Mossop et al. 1967 Mossop et al. , 1968 Mossop et al. , 1972 Ono 1972; Hobbs and Rangno 1985. 1990; Biyth and Latham 1993) , particularly when precipitationsized drops are present (e.g., Chisnell and Latham 1976; Lamb et al. 1981) .
With cloud bases averaging 5-10 C in Israel, there is no reason to believe that large drops, and therefore high ice particle concentrations, require the presence of dust/haze and certain wind directions. For example, we have not found in the literature a cloud droplet spectrum for a continental cumulus cloud with base temperature^5 C that did not have a droplet spectrum conducive to the production of high ice particle concentrations at 2-3 km above cloud base (which is typical of where the rimingsplintering zone is located in Israeli clouds).
Some of the most spectacular cases of high ice particle concentrations that have been documented occurred in very clean air (e.g., Mossop etal. 1968; Hobbs and Rangno 1985, 1990) . Further, Rangno (1988) Rangno (1988) , on the other hand, detected this phenomenon visually from the ground and through the use of rawinsondes. Also, after just a few flights, it was readily apparent to Levin (1994) Gabriel and Baras (1970) , Wurtele (1971) (Brier et al. 1973; Rosenfeld 1989) .
It is worth repeating R's own conclusions in this regard (Rosenfeld 1989) : "The occurrence of heavy rain days was much greater in Israeli 1 as compared to Israeli 2. Israeli 1 had 19 days with more than 40 mm in one or both of the target areas, as opposed to only 3 such days in Israeli 2. The nature of the daily rainfall is remarkably different between the two experiments." In his Table 10 , Rosenfeld (1989) Were "coastal fronts", of the type described by Khain et al. (1993) and Rosenfeld and Nirel (1996) We agree with R that one of the most promising statistical results in Israeli I was that indicating increases in rainfall due to seeding in northwest flow at 850 hPa (GN74; RH95). However, we questioned the practicality of increasing rainfall significantly by randomly seeding this flow regime, since in Israeli I the total number of experimental days with northwest flow was only about eighty in six and a half seasons (GN74), and many of those days had sporadic, light rainfall. Thus, the small sample size that would accrue for this regime in a random statistical experiment (about 6 seeded and control days each season), would make it difficult to arrive at a firm evaluation unless the experiment was carried out over many years.
In RH95 we pointed out that rain falls from shallow clouds wiA tops^-10 C in northwest flow. This conflicts with R's dust/haze hypothesis, since it shows that the presence of dust/haze from deserts to the southwest is not the major factor required for ice multiplication and/or collision-coalescence of rain in Israel, and it raises questions about how much potential there is for seeding effects even in these clouds.
In his Section 5, R objects to our characterization of Israeli We are puzzled by R's refutation of Israeli n being a confirmatory experiment. It was described as such by Tukey et al. (1978) , Simpson (1979) , Kenr (1982) , Silverman (1986) , Cotton (1986) , Dennis (1989) , and Cotton and Pieike (1992, 1995) 1935 1940 1945 1950 1955 1960 1961 1965 1967 1968/69 1970 1975 1976 Rainy Season Year Ending 76. The open bars are the differences in average rainfall between the coast north of Haifa and the maximum in the northern hills around Mt. Kana'an. The black bars are the differences in rainfall between the rainfall maxima in the northern hills around Mt. Kana'an and those in the southern hills near Jerusalem. An upward/downward bar indicates that the difference in rainfall between the two regions is greater/less than the 44-year median. Therefore, for the periods 1961-1967 and 1969-1975 (which are the years of Israeli I and II), an upward/downward bar supports/refutes RF92's hypotheses that seeding 1) increased rainfall in the northern hill region compared with the northern coast, and 2) increased rainfall in the north target area but decreased rainfall in the southern hill region. 
